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Adaptive Locomotion Control of Humanoid Robot Based on Self-Learning CPG
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Abstract
control methods, a novel CPG inspired workspace control strategy is presented in this work, where humanoid adaptive

To overcome the complexities and limitations of the joint-space CPG (central pattern generator)-inspired

workspace trajectories is generated online through the self-learning CPG (SL-CPG). The challenge of this work is that how
to generate the workspace trajectory of the humanoid robot in the workspace via SL-CPG and how to directly connect the
SL-CPG parameters with the walking gait mode. In this paper, a novel method to generate the foot trajectory and center
of mass (CoM) trajectory by using two sets of SL-SPG is proposed, and in this way some key parameters such as robot step
size, leg height, and walking speed can be adjusted online. The resultant workspace trajectories can be adjusted by the
sensory information, which mimics the vestibular reflex of animals. Furthermore, an evolutionary algorithm is developed to
tune the control system parameters to improve the walking performance. Compared with the traditional CPG joint-space
methods,the SL-CPG workspace method adopted in this paper not only greatly simplifies the CPG network structure but
also improves the adaptability of humanoid robot walking. Finally, the applicability of the proposed control strategy is
demonstrated through simulations and experiments focusing on the humanoid robots gait pattern adaptation over sloped

terrain.
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